Spheroid formation and differentiation into hepatocyte-like cells of rat mesenchymal stem cell induced by co-culture with liver cells.
Mesenchymal stem cells (MSCs) derived from bone marrow have been shown to differentiate into hepatocytes, which would be an ideal resource for transplantation or artificial liver devices. Here we investigated the efficiency of co-culture system consisting of rat MSCs and adult liver cells to induce differentiation of MSCs into hepatocyte-like cells. Marked MSCs were either co-cultured with freshly isolated liver cells or treated with hepatocyte growth factor (HGF) for 21 days. In co-culture systems, MSCs formed spheroids of round-shaped cells while keeping normal proliferation and viability, strongly expressed albumin, alpha-fetoprotein, and cytokeratin-18 in mRNA and protein level from day 3 to 21. As a control, MSCs treated with HGF showed weak gene expressions in day 14 and had a few cells of protein staining in day 21. These results indicate that the co-culture microenvironment plays a decisive role for the hepatic differentiation of MSCs, and it is more efficient than HGF treatment. Insights gained from this study will be helpful to design optimal culture systems for the hepatic differentiation of human MSCs and the hepatic function maintenance of hepatocytes in vitro.